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Experiment P27: Conservation of Angular Momentum
(Smart Pulley)

Concept Time SW Interface Macintosh® file Windows® file
rotational motion 45 m 500 or 700 P27 Cons. Angular Momentum P27_ANGU.SWS

EQUIPMENT NEEDED
• Science Workshop™ Interface • rotational apparatus
• Smart Pulley

PURPOSE

The purpose of this laboratory activity is to measure the final angular speed of a system
consisting of a non-rotating disk that is dropped onto a rotating disk and to compare the
measured angular speed to the value predicted using conservation of angular momentum.

THEORY

When a net torque τ is applied to an object that is free to rotate, there is a change in the angular
momentum (∆L) of the object.

τ = ∆L
∆T

When one disk is dropped on another rotating disk, there is no net torque on the system since the
torque on one disk is equal and opposite to the torque on the other disk. If there is no change in
angular momentum the angular momentum is conserved:

L = Iiω i = I f ω f

where Ii is the initial rotational inertia and ωι  is the initial rotational speed. The rotational inertia

of a disk is 
1
2

MR2. If the second disk has the same rotational inertia as the first disk, the final

rotational inertia of both disks is twice the initial rotational inertia of the single disk. If angular
momentum is conserved, the final rotational speed of both disks will be half the initial rotational
speed:

ω f = Ii

I f

ω i = 1
2

ω i

PROCEDURE

For this activity, the Smart Pulley will measure the angular speed of a rotating platter before and
after a similar platter that is not rotating is dropped onto the rotating platter. The Science
Workshop program records and displays the angular speed before and after the torque-free
collision.
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PART I: Computer Setup

1. Connect the Science Workshop interface to
the computer, turn on the interface, and turn
on the computer.

2. Connect the stereo phone plug of the Smart
Pulley to Digital Channel 1 on the interface.

3. Open the Science Workshop document titled as shown:

Macintosh Windows
P27 Cons. Angular Momentum P27_ANGU.SWS

• The document opens
with a Graph display of
Angular Velocity
(rad/sec) versus Time
(sec).

• Note: For quick
reference, see the
Experiment Notes
window. To bring a
display to the top, click
on its window or select
the name of the display
from the list at the end of
the Display menu.
Change the Experiment
Setup window by
clicking on the Zoom
box or the Restore or
Maximize button in the
upper right hand corner
of that window.
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PART II: Sensor Calibration and Equipment Setup

• You do not need to calibrate the Smart Pulley.

1. Assemble the Rotational
Apparatus as shown. Arrange
the main platter so the step
pulley is facing downward.

2. Level the apparatus using the
bubble level that is included
with the Rotational Apparatus.

Auxiliary platter

Smart Pulley

Rubber band

Support post

Main platter

3. Put the Smart Pulley’s mounting rod in the top hole of the support post (included with the
Rotational Apparatus). Adjust the Smart Pulley so that it makes light contact with the rim
of the main platter.

• A rubber band from the Smart Pulley’s mounting rod to a leg of the Rotational Apparatus
can help to keep the Smart Pulley in contact with the edge of the main platter..

PART III: Data Recording

1. Hold the Smart Pulley away from the rim of the main platter.

2. Click the REC button  ( ) to begin recording data.

3. Position the auxiliary platter just above the main platter. Give the main platter a spin using
your hand.

4. Press the Smart Pulley lightly against the spinning platter, and after the disk has turned at
least one complete revolution, drop the auxiliary platter onto the spinning one.

5. Continue to hold the Smart Pulley against the rim of the main platter until it has turned at

least two complete revolutions, then click the STOP button ( ) to end data recording.

• Run #1 will appear in the Data list in the Experiment Setup window.

6. Repeat the data recording procedure a total of three times.
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ANALYZING THE DATA

1. Click the Graph to make it active.

2. Click Experiment in the menu bar. Select Run #1 from the end
of the Experiment menu.

3. Click the Autoscale button ( ) to rescale the graph to fit the
data.

4. Click the Magnifier button ( ). The cursor changes to a
magnifying glass shape. Use the cursor/magnifier to click-and-
draw a rectangle around the region of the angular velocity plot
that shows the velocity just before and just after the auxiliary
platter was dropped on the main platter.

• The graph will automatically rescale to show the region you select.

5. Click the Smart Cursor button ( ). The cursor changes to a cross-hair shape when you
move the cursor into the graph’s display area. The X and Y coordinates of the cursor/cross-
hair position are displayed near the labels of the axes.

6. Move the cursor/cross-hair to the point in the region you selected that corresponds to the
angular velocity just before the auxiliary platter was dropped on the main platter. Record
the value of the Y-coordinate at that point as the initial angular velocity.

7. Move the cursor/cross-hair to the point in the region you selected that corresponds to the
angular velocity just after the auxiliary platter was dropped on the main platter. Record the
value of the Y-coordinate at that point as the final angular velocity.

8. Calculate the expected (theoretical) values for the final angular velocity (ωf = 0.5 ωi) and
record it in the Data section.

9. Repeat the data analysis process for each run. Use the Experiment menu to select the next
run. Determine the initial and final values for angular velocity. Calculate the theoretical
final angular velocity. Calculate the percent difference between the actual and the
theoretical values of the final angular velocity.
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DATA TABLE

Trial ωi (rad/sec) ωf (actual) (rad/sec) ωf (theory) (rad/sec) % Difference

Run #1

Run #2

Run #3

QUESTIONS

1. How does the experimental value for the final angular velocity agree with the theoretical
value for the final angular velocity?

2. What are possible reasons for the difference between the experimental value and the
theoretical value, if any??


